
HIPPOKRATIA 2016, 20, 4 271

compared to the healthy controls (p <0.001). However, 
there was no significant difference between ICDP and 
healthy controls for MDA and CRP levels (p =0.412 and 
p =0.523, respectively).

ROC curve analysis revealed that the optimum cut-
off values of MDA, NLR, PLR, ESR, and CRP deter-
mined CD activity (differentiation of ACDP from ICDP) 
as 0.14 µmol/L, 2.58, 192.26, 16 mm/hr, and 1.18 mg/dl, 
respectively. Table 4 shows the cut-off values, sensitivity, 
specificity, positive predictive value, negative predictive 
value, and area under the curve (AUC) and AUC p values 
of all variables with 95 % CIs. The sensitivities of MDA, 
NLR, PLR, ESR, and CRP at the cut-off values to define 
ACDP were 66.67, 69.57, 60, 78.26, and 56.2, respec-
tively, and the specificities were 72, 76, 76, 68, and 88, 
respectively (Table 4).

Figure 1 shows the comparison of ROC curves of 
MDA, NLR, PLR, ESR, and CRP variables for ACDP vs 
ICDP. There was no significant difference between paired 
comparisons of the AUC values of parameters (AUC val-
ues) (CRP vs ESR, MDA, NLR, PLR, p =0.530, 0.824, 
0.496, and 0.869, respectively; ESR vs MDA, NLR, PLR, 
p =0.488, 0.247, and 0.531, respectively; MDA vs NLR, 
PLR, p =0.775, and 0.953, respectively; NLR vs PLR p 
=0.694). The results of our linear regression analysis re-
vealed that NLR changed in an MDA-dependent manner 
(B: 0.422, p: 0.029) (Table 5).

Discussion
Our study demonstrated significantly higher values 

of NLR, PLR, and MDA with ACDP. NLR values also 
changed in an MDA-dependent manner. ESR was the 

Table 4: Receiver operating characteristic (ROC) analyses of markers to differentiate patients with active Crohn’s disease (ACDP) from 
patients with inactive Crohn’s disease (ICDP).

Variables and
cut-off values SEN (95 % CI) SPE (95 % CI) PPR (95 % CI) NPR (95 % CI) AUC (95 % CI) AUC

p values
MDA 

(>0.1404 µmol/L)
66.67 (44.7-84.4) 72.00 (50.6-87.9) 69.6 (46.5-87.1) 69.2 (48.2-85.7) 0.714 (0.567-0.834) 0.004

NLR
(>2.58)

69.57 (47.1-86.8) 76.00 (54.9-90.6) 72.7 (49.2-89.6) 73.1 (52.2-88.4) 0.703 (0.553-0.826) 0.013

PLR
(>192.26)

60.00 (36.1-80.9) 76.00 (54.9-90.6) 66.7 (41.0-86.7) 70.4 (49.8-86.2) 0.690 (0.535-0.819) 0.022

ESR
(>16 mm/hr)

78.26 (56.3-92.5) 68 (46.5-85.1) 69.2 (48.2-85.7) 77.3 (54.6-92.2) 0.740 (0.593-0.856) 0.002

CRP
(>1.18 mg/dl)

56.52 (34.5-76.8) 88.00 (68.8-97.5) 81.2 (53.3-96.2) 68.7 (50.0-83.9) 0.752 (0.606-0.865) <0.001

ROC: Receiver operator characteristics curve, CI: confidence interval, SEN: sensitivity, SPE: specificity, PPR: positive predictive rate, NPR: negative 
predictive rate, AUC: area under the curve, ACDP: patients with active Crohn’s disease, ICDP: patients with inactive Crohn’s disease, MDA: malondial-
dehyde, NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein.

Table 5: Linear regression analyses results as dependent variables of neutrophil-to-lymphocyte ratio (NLR), and platelet-to-
lymphocyte ratio (PLR) in patients with active Crohn’s disease (ACDP).

NLR PLR
B (95 % CI) p B (95 % CI) p

MDA 0.422(0.048-0.796)  0.029** 0.065(-0.372-0.503) 0.760
ESR 0.174(-0.044-0.393)   0.112 0.082(-0.173-0.338) 0.511
CRP -0.044(-0.205-0.116)   0.573 -0.055(-0.243-0.132) 0.546

CI: confidence interval, NLR: neutrophil-to-lymphocyte ratio, PLR: platelet-to-lymphocyte ratio, ACDP: patients with active Crohn’s dis-
ease,**: The mean difference is significant at the 0.05 level.

Figure 1: Comparison of the receiver operating characteristic 
(ROC) curves of malondialdehyde (MDA), between neutro-
phil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio 
(PLR), erythrocyte sedimentation rate (ESR), and C-reactive 
protein (CRP) variables. There were no significant pair-wise 
differences in the area under the curve (AUC) values (CRP 
vs ESR, MDA, NLR, and PLR, p =0.530, 0.824, 0.496, and 
0.869, respectively; ESR vs MDA, NLR, and PLR, p =0.488, 
0.247, 0.531 respectively; MDA vs NLR, and PLR p =0.775, 
and 0.953, respectively; NLR vs PLR, p =0.694).
MDA: malondialdehyde, NLR: neutrophil-to-lymphocyte ratio, 
PLR: platelet-to-lymphocyte ratio, ESR: erythrocyte sedimentation 
rate, CRP: C-reactive protein.


